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Description 

This invention relates to a new type of hose 
connection suitable for use with high pressure 
fluids. 

More particularly, the invention relates to a 
hose connection formed from a metal coupling aid 
an outer metal sleeve which tightens the hose 
against said metal coupfing, these elements having 
geometrical characteristics such as to form a sys- 
tem able to resist very high pressure. 

Hose connections for high pressure use are 
known In the art, in which the hose is fixed to the 
metal coupling by a cylindrical metal sleeve sur- 
rounding the end of the hose. 

We have now found that the connection ac- 
cording to the present Invention, which solves high- 
pressure sealing problems in particularly demand- 
ing devices, performs significantly better than con- 
nections of the known art 

By virtue of its performance, the connection 
according to the present invention is particularly 
suitable for hydraufic braking systems of competi- 
tion and off-the-foad motorcycles and motor ve- 
hicles, In addition to chemical and pharmaceutical 
equipment operating under particularly severe con- 
ditions, and generally for all equipment operating 
under high pressure. 

The connection according to the present inven- 
tion consists of elements which, as stated here- 
tofore and as shown in Figures 1 and 2, are: a 
metal coupling and an outer metal sleeve, between 
which an end of a hose is clamped, wherein, start- 
ing from the head of the coupling, said metal 
coupfing comprises a first abutment shoulder for 
the sleeve, a conical seat having its minor diameter 
towards the coupBng head, a sharp-edged conical 
projection having an opposite taper to said conical 
seat such that between said conical seat and said 
conical projection there is formed a second abut- 
ment shoulder for the hose and an undercut into 
which the end of the hose becomes wedged, and 
circumferentiaJ grooves, said sleeve having an ini- 
tial shape in which its inner surface is cylindrical 
and Its outer surface comprises profiled portions, 
by virtue of which when the sleeve is pressed 
against the coupling-hose system ft deforms to 
tightly clamp Itself and the hose against the cou- 
pling. 

These and further characteristics of the hose 
connection according to the present Invention will 
be more apparent from the detailed description 
given hereinafter with reference to the relative fig- 
ures which show a preferred embodiment of the 
invention by way of non-limiting example. 

Said figures show the formation of the connec- 
tion according to the invention using a plastics 
hose 2 provided wfth a sheath of metal wire braid 0 



which gives the hose high pressure resistance and 
the abiBty to bend without the danger of flattening. 

Said metal sheath does not form an essential 
part of the Invention, however it is of considerable 
s use hi the construction of the high pressure hoses 
considered in the present Invention. 

Figure 1 shows one end of the hose 2 mounted 
on the coupling 1 and surrounded by the cylindrical 
sleeve 3 ready for pressing against the hose-cou- 
10 pling system. 

Figure 2 shows the same end with the coupling 
1 securely fixed to the hose 2 by the effect of the 
pressing action exerted on the cylindrical sleeve 3. 
The method used for assembling the hose con- 
re nection and for pressing the sleeve 3 Is as follows: 
with reference to Figure 1, the sleeve 3 is mounted 
over the previously orthogonally-trimmed end of 
the hose 2, and is free to move along the braid 8 
as its inner diameter is greater than the outer 
20 diameter of the hose 2. 

The shank of the coupling 1 is then Inserted 
into the hose 2 until the orthogonally-trimmed end 
of said hose abuts against the shoulder 9 of said 
coupling. The insertion of the shank is facilitated by 
25 its shaping wfth grooves 7 formed along the cir- 
cumference and having a rectangular profile. 

At this point, the sleeve 3 is slid along the 
braid 8 until Hs base rests against the shoulder 10 
of the coupfing 1 . 
30 The system prepared In this manner is then 
inserted into a suitable tool comprising a number of 
radial punches which are disposed symmetrically 
about the sleeve 3 and are advanced with concen- 
tric serf-centering movement along the sleeve, 
as Said punches exert a very high pressure on the 
sleeve 3 to subject it to plastic deformation, so 
reducing its diameter and sflghtiy lengthening ft In 
the longitudinal direction as shown in Figure 2. 
This cold deformation of the sleeve 3 results in 
40 permanent and perfect assembly of the coupling 1 
on the hose 2. 

The originality of the Invention and the tech- 
nical progress attained from the point of view of 
resistance to very high pressure and the formation 
46 of a perfect connection seal are due to the shape 
of the coupling 1 and sleeve 3 and to their com- 
bination and mutual Interaction. 

It is pointed out that according to the prior art 
device disclosed by German Patent 2.331.077 the 
50 sleeve has a shaped inner surface. I.e. being not 
perfectly cylindrical, which Involves the necessity 
of machining this inner surface. 

The device disclosed by French Patent 
1.323.740 is realized by using a sleeve having 
69 perfectly cylindrical inner and outer surfaces and 
an uniform wall thickness. This involves the pos- 
sibility of only a moderate shaping of the sleeve 
during the pressing operation. In this connection ft 
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is observed that in the device according to the 
present invention, as it results from figures 1 and 2, 
the inner surface of the sleeve 3 of figure 1, i.e. 
before pressing, is perfectly cylindrical whereas 
after pressing It assumes the form shown in figure s 
2 by virtue of the particular profiled portions 11 and 
12 existing previously in its outer surface. 

By the effect of the pressing operation, the 
fnner surface in correspondence with the profiled 
portion 11 curves to adhere exactly to the conical to 
seat 4, whereas the orthogonal ly-tri mmed end of 
the hose 2 Is compressed Into the undercut 8 to 
create an exceptionally effective seal against the 
sharp edge of the conical projection 5. 

Furthermore, the hose 2 undergoes consider- is 
able compression in the region 13 to form an 
excellent hydraulic seal by being pressed against 
the grooves 7, whereas at its orthogonally-trimmed 
end it expands cflametrfcalry and becomes wedged 
into the undercut 6 to offer maximum guarantee zo 
against withdrawal under pressure. 

In its turn, the conical seat 4 permanently fixes 
the coupling 1 to the sleeve 3 to prevent its with- 
drawal and to form a structural assembly with the 
two components which is very secure and com- 25 
pact 

The combination of these effects therefore 
gives the connection according to the Invention 
maximum guarantee of high-pressure sealing and 
of resistance to withdrawal of the coupling from the 00 
hose. 

Moreover because of the particular shape of 
the sleeve 3, its deformation during the pressing 
operation gives the connection according to the 
invention not only the stated advantageous funo ss 
tional characteristics but also a pleasant appear- 
ance. 

The present invention is applicable to hoses 
constructed of flexible material susceptible to cold 
plastic formation in order to be able to form the 40 
hermetic seal. 

Suitable hose materials include oleflrtic poly- 
mers (polyethylene and polypropylene), 
poly amides and polyvinyfchloride. Poly- 
tetrafluoroethylene is particularly advantageous be- 45 
cause of its high resistance to chemical agents and 
to high temperature. 

The connection according to the invention Is 
particularly suitable and advantageous when ap- 
plied to poiytetrafiuoroetriylene hoses of small in- so 
ner diameter ranging from 3.4 mm to 29 mm, and 
having an internal smooth wail. 

There is thus the advantage of being able to 
form extremely reliable connection for smaJKJlam- 
eter hoses of smooth Inner wall which have no 55 
corrugated Inner wall equivalent 

The coupling 1 is preferably constructed of 
tropicalized brass, however in those applications in 



which it can come into contact with corrosive fluids 
it is constructed of AISI 303/304 stainless steel, 
titanium or hastalloy. 

The sleeve 3 is generally constructed of the 
same material as the coupBng 1, however different 
combinations are possible. 

As already stated, the connections according to 
the present invention find application in numerous 
industrial fields, in plants and devices using high 
pressure fluids. For example, the said connections 
can be very favourably applied to hydraulic braking 
systems on competition and off-the-road motorcy- 
cles and motor vehicles, with considerable advan- 
tage over current rubber hoses which have the 
drawback of unreliable control transmission and 
possible alteration. 

Besides obviating these drawbacks, the con- 
nection according to the invention results In a sys- 
tem of improved appearance by enabling a hose of 
smaller outer diameter to be used. 

With regard to this application. DOT SAE 
J1401 standards stats that the hose in hydraulic 
braking systems must withstand a pressure of 60 
MPa (600 atmospheres), whereas a poly- 
tetrafluoroethyfene hose with a steel braid covering 
and a connection according to the invention with- 
stands a pressure of 105 MPa (1050 atmospheres) 
for an inner diameter of 3.4 mm. 

Claims 

1. A hose connection suitable for use with high 
pressure fluids and consisting of a metal cou- 
pling (1) and an outer metal sleeve (3), be- 
tween which an end of a hose (2) is clamped, 
wherein, starting from the head of the coupling, 
said metal coupling (1) comprises a first abut- 
ment shoulder (10) for the steeve, a conical 
seat (4) having its minor diameter towards the 
coupfing head, a sharp-edged conical projec- 
tion (5) having an opposite taper to said coni- 
cal seat (4) such that between said conical 
seat and said conical projection there Is 
formed a second abutment shoulder (9) tor the 
hose and an undercut (6) into which the end of 
the hose (2) becomes wedged, and circum- 
ferential grooves (7), said sleeve (3) having an 
Initial shape in which its inner surface is cylin- 
drical and its outer surface comprises profiled 
portions (11, 12), by virtue of which when the 
sleeve is pressed against the coupGng-hose 
system it deforms to tightly clamp Itself and 
the hose against the coupling. 

2. A connection as claimed in claim 1, charac- 
terised in that the shank of said coupling (1) is 
inserted into said hose (2) until the 
orthogonaiJy-blmrned end thereof abuts against 
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the shoulder (8) of said coupfing. 

3. A connection as claimed in claim 1, charac- 
terised in that said sleeve (3) is rested with its 
base against the shoulder (10) of said coupling 
(1). 

4. A connection as claimed in claim 1. charac- 
terised in that said circumferential grooves (7) 
have a retangular profile. 

5. A connection as claimed in claim 2, charac- 
terised in that on undergoing pressing, said 
sleeve (3) bends in correspondence with the 
respective one (1 1 ) of said profiled portions to 
adhere exactly to the conical seat (4), the 
ortrtogonalJy -trimmed end of the hose (2) being 
compressed into said undercut (6). 

6- A connection as claimed in claim 1, charac- 
terised in that on undergoing pressing, raid 
sfeeve (3) strongly compressed said hose (2) 
En a sealing region (13) to result In an excellent 
hydraulic seal against the grooves (7). 

7. A connection as claimed in claim 1, charac- 
terised in that said hose is constructed of 
material susceptible to cold plastic deformation 
such as polyethylene, polypropylene, pory- 
virtyfchloride and po lytetraf! uoroethyiene . 

6. A connection as claimed in claim 1, charac- 
terised in that said metal coupling and said 
metal sleeve are constructed of tropicalized 
brass, or of AISI 303/304 stainless steel, or of 
titanium, or of hastalloy. 

9. A connection as claimed In claim 1, charac- 
terised in that the inner diameter of said hose 
ranges from 3.4 mm to 29 mm. 

10. A connection as claimed in claim 1, charac- 
terised in that said hose has a smooth inner 
wall. 

11. A connection as claimed in claim 1, comprising 
a pc^ytetrafluoroethylene hose of 3.4 mm inner 
diameter, covered with a sheath of braided 
metal wire, and withstanding pressures of up to 
105 M Pa. 

ReventfTcatJons 

1. Raccord de tuyau destfnd a I'emptof avec des 
fiuldes sous haute pression et constituS d'une 
pfece cfaccouplement en mStal (1) et d*un 
manchon mgtalflque externa (3), entre lesqueis 
une exfn§mttd de tuyau (2) est serr§e, dans 



iequei, en partant de la t§te de la p&ce cTac- 
couptemerrt, ladrte pfece d'accouplement en 
mStel (1) comprend un premier epaulemerrt 
(10) formant but£e pour le manchon, une em- 

s base conique (4) dont le diamfctre le plus petit 

est du cdte de la t§te d'accouplement une 
sal ilia conique k ar§tes vfves (5) prSsentant 
une partie conique renversia en regard de 
rembase conique (4), de telle sorte qu'entre 

w fadtte embase conique et ladite saiCre conique 

se trouve constituS un second epauiement (9) 
formant but&e pour le tuyau et une saJgn^e (6) 
dans iaquelle Pextr£mit£ du tuyau (2) vient se 
caler, et dee rainures cfrcorrfSrentielles (7), le- 

rs cfit manchon (3) pnSsentant une forme initiate 

suivant Iaquelle sa face interne est cylindrique 
et sa face exteme se compose de parties 
profiles (11, 12), grdce auxquelles quand on 
presse le manchon contre le sysfeme constitue 

20 par le tuyau et la p&ce d'accouplement, ii se 

d£forme pour venlr se serrer 6troitement airtsi 
que le tuyau contre la pfece d'accouplement 

2. Raccord seion la rsvendication 1, caractBiise 
25 en ce que la tige de ladrte pfece d'accouple- 
ment (1) est InsSnSe dans le tuyau (2) jusqu'& 
ce que la section droits de son extr§mit& Vien- 
na buter contre repauiement (9) de la p&ce 
cfaccouplement 

3a 

a Raccord selon la revendication 1, caract6ris6 
en ce que Ee manchon (3) prend appui par sa 
base contre l'6paulemerrt (10) de ladrte piece 
d'accouplement (1). 

ss 

4. Raccord selon la revendication 1, caract4rieg 
en ce que lesdrtes rainures drcon&rentielles 
(7) ont un profil rectangulaire. 

ao 5. Raccord selon la revendication 2, caracteVfs£ 
en ce que sous I'effet d'une compression, iecfit 
manchon (3) se dntre au niveau de la partie 
profilee ccrrespondante (11) pour adherer 
exactement h i'embase conique (4), !a section 

as drorte de J'extr€mrt£ du tuyau (2) dtant comprf- 

m6e dans la saign^e (6), 

a Raccord selon la revendication 1, caract6ris6 
en ce que sous I'effet (Tune pression, led it 
so manchon (3) comprlme fortement le tuyau (2) 

dans une zone d'gtanch£lte (13) avec pour 
consequence une exceilente €tanch§rte hy- 
draidlque au niveau des rainures (7). 

65 7. Raccord selon la revencB cation 1, caractgrisS 
en ce que le tuyau est fait en une matfere 
suscept&le de deformation plastique a frold, 
tells que le polyethylene, le pofypropyl&ne, te 
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11. Raccord salon la revendicatson 1, compost 
cfun tuyau en polyte^rafluoro6thyie ne de 3,4 
mm de diametre interna, reconvert d'un four- 
reau de file m^talBques tresses et susceptible 
de rSsister a des pressions pouvant alter jus- 
qu'a 105 MPa, 

Paten tanspruche 



10 



chkwure de pofyvinyle et le poJyt^trafluonoethy- 
fene. 

a Raccord salon la revencflcatlon 1, caractgrise* 
en ce que la pibce d'accouplement en me'tai et 
le manchon m^talllque sont farts en laiton tro- 
picalise, ou en ader Inoxydabie AISI 303/304, 
ou en tftane ou en allfage resistant aux acfdes 
tel que THASTALLOY. 

9. Raccord seion la revendlcatfon 1, caracte'rrss' 
en ce que le diamdtre Interne du tuyau se 
srtue entre 3,4 mm et 29 mm. 



10. Raccord salon la revendication 1, caracteVlse* is 
en ce que le tuyau presents una parol Interne 
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1. Schlauchverbindung, die zur Verwendung bef 
Hochdruckflulden geeignet ret und aus emer 
Metallkupplung (1) eowie emer fluBeren Metal)- so 
hOIse (3) besteht zwfschen welchen Teilen ein 
Ende einea Schlauches (2) fastgeJdemmt wind, 
wobel, begin nend am Kopf der Kupplung, die 
Metallkupplung (1) elne erste Anschlagschulter 

(10) fOr die HQlse. einen konlschen Sftz (4), 35 
dessen WeJnerer Durchmesser zum Kupp- 
lungskopf hln vorllegt einen scharfkantigen ko- 
nlschen Vorsprung (5) mit einer zum konlschen 
Sitz (4) entgegengesetztBn VerjOngung, so dad 
zwfschen dem konlschen SHz und dem konl- 40 
schen Vorsprung elne zwelte Anschlagschulter 
(9) fQr den Schlauch und ein Unterschnftt (6) 
geblldet 1st In den daa Ende des Schlauches 
(2) eingekeirt wird, und Umfengsnuten (7) auf- 
weist wobel die HQlse (3) elne Ausgangsform as 
hat, bel der ihre Innenfl5che zylfndrlsch 1st und 
ihre AuSenflache Profirteile (11, 12) aufwelst 
aufgrund derer sle sich wShrend des Pressens 
gegen das Kuppiungs/Schlauch-Systern ver- 
formt urn sich selbst und den Schlauch dfcht eo 
an der Kupplung festzuJdemmen. 

2. Verbindung nach Anspruch 1, dadurch gekenn- 
zeichnet daB der Schaft der Kupptung (1) In 

den Schlauch (2) eingefQhrt wird, bis das ort- ss 
hogonal zugerichteta Ende hlevon an der 
SchuKer (9) der Kupplung anstdlt 



a Verbindung nach Anspruch 1 , dadurch gekenrh 
zeichnet daB die HQlse (3) mrt fhrer Basis an 
der SchuftBr (10) der Kupplung (1) sitzt 

4. Verbindung nach Anspruch 1, dadurch gekenn- 
zeichnat daB die Umfangsnuten (7) em recht- 
scSdges Profll aufweisen. 

5. Verbindung nach Anspruch 1 , dadurch gekenn- 
zeichnet daa sich die HQlse (3), wenn sie dem 
Pressen unterzogen wird, entsprechend dem 
einen (11) der Profiiteile bfegt um exakt an 
dem konlschen Sitz (4) anzuhaften, wobel das 
orthogonal zugerichteta Ende des Schlauches 
(2) in den Unterschnitt (6) zusammengepreBt 
wird. 

a Verbindung nach Anspruch 1 , dadurch gskenn- 
zeichnst, daB de HQlse (3), wenn sle dem 
Pressen unterzogen wird, den Schlauch (2) In 
efnem Dichtungsbereich (13) stark zusammen- 
drdckt um elne hervonragende hydraulische 
Dlchtung gegen die N uteri (7) zu ergeben. 

7. Verbindung nach Anspruch f t dadurch gekenn- 
zelchnet daB der Schlauch aus einsm kaitpla- 
stisch verformbaren Material, wle Poly fithy ten, 
Polypropyten, Poryvlnylchlorid und Polytatraflu- 
orfitriyien, hergestelit 1st 

& Verbindung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Metallkupplung und die Me- 
tallhQise aus wftteru ngsbesta ncfigem Messing, 
aus rostfreiem AISI 303/304-Stahl, aus Titan 
Oder aus HastaJloy besteht 

9, Verbindung nach Anspruch 1, dadurch gekenrh 
zeichnet daB der Innendurchmesser des 
Schlauches im Bereich von 3,4 mm bis 29 mm 
Begt 

10, Verbindung nach Anspruch 1 , dadurch gekenn- 
zeichnet daB der Schlauch elne glatte Innen- 
wand aufweist 

11, Verbindung nach Anspruch 1, mit efnem aus 
Polytetraflucrathylen bestehenden Schlauch 
mit einem Inrtendurchmesser von 3,4 mm, der 
von einer Hulls aus geftochtenem Metalldraht 
bedeckt 1st und DrOcken bis 105 MPa wider- 
steht 
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